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Abstract
With the aim of contributing to the prevention of injury-related disabilities by 
elucidating the mechanism of impact absorption in the body, we analyzed the size and 
components of the acceleration vector to clarify how impact acceleration is transmitted 
throughout the body. Six healthy adults （2 females and 4 males） performed a landing from 
a platform with a height of 20 cm to record their movements using a 3-dimensional motion 
analysis system, including 15 infrared cameras, and 4 floor reaction force plates. The 
maximum acceleration was calculated at 12 points from the tiptoe to the head. The level 
of acceleration produced on landing and transmitted from the foot to the head tended to 
significantly and simply decrease （p<0.01）. On comparing the acceleration level among 
different regions, it did not markedly vary between the knee joint and distal part of the 
knee, excluding the lower leg, while there were significant differences between the former 
and the upper leg. This was considered to represent changes in acceleration transmission 
or impact at the upper leg as a boundary. Furthermore, the marked acceleration observed 
in the anteroposterior and cephalad directions in regions more distal than the knee 
indicated a close association of joint movements to absorb impact at the knee joint. As a 
future challenge, it may be necessary to examine the relationship between joint 
movements and impact from the perspective of mechanical energy, such as measuring the 
joint penetration force, joint moments, and power/work involving each joint.


































































































性別 年齢 身長 質量
被験者A 女性 22歳 153cm 51kg
被験者B 女性 22歳 144cm 44kg
被験者C 男性 21歳 180cm 68kg
被験者D 男性 21歳 179cm 58kg
被験者E 男性 24歳 170cm 61kg


























































大きさ 左右混合 前方向 後方向 上方向 下方向
被験者A -0.846** -0.79** -0.769** 0.755** -0.469 -0.217
被験者B -0.916** -0.797** -0.72* 0.944** -0.888** -0.263
被験者C -0.944** -0.881** -0.783** 0.79** -0.767** -0.455
被験者D -0.958** -0.802** -0.818** 0.972** -0.811** -0.49
被験者E -0.881** -0.83** -0.755** 0.909** -0.664** -0.539
被験者F -0.958** -0.825** -0.902** 0.93** -0.853** -0.707*
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ていく様子を図 2 − 7 に示す。図 2 − 7 に関して、縦軸
は加速度で単位はG（ジー：重力加速度）であり、横軸
はつま先から頭部にかけて順に部位名が記載してある。
被験者 6 名各々の値および 6 名の平均値の値を表記し
た。また、膝関節と下腿部および大腿部の加速度の比較
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